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Abstract 



PURPOSE: To provide a photoelectron controlling unit which has a high degree of freedom for 
operation, and is resistant to noise, and in which the operating margin can be automatically decided. 
CONSTITUTION: An electron system 60 is controlled by a microprocessor 62 having an input key pad 
24, and transmits a pulse from an photo-transmitter 64. The reflected wave is detected by a 
phototransmitter 70, and is entered into a main variable gain part 74, and the output is divided into two, 
so that one of them is entered into a margin variable amplifier 84. This includes a multiple D/A 
convertor 86 and an amplifier 88, the output of the same is supplied to a margin comparing unit 94, to 
be compared with a reference signal from a reference voltage generator 92, and a margin signal 
SMAR is outputted. The other output is compared with the standard signal similarly, through an 
amplifier 80. and the main optical pulse detecting signal SDET is outputted. These signals are 
controlled by the microprocessor 62, and the operation margin value is specified, so that the main 
variable gain part 74 is automatically controlled to obtain the optimum gain. 
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(54) mmozm mfmm^ybtotttwKmmsmKBm 



(57) («OE#) 

[gift] *f^i*sasiaf<. »fpsfeistai!i»3t-e 

I $1*1 i^y^riG 0(4. At)*— '<y Y2 4& 
#0-7 -fy" DT'P-tr 2 it) fMWSjfi. jtaims 
6 4 A»e>/</^*aHS-f*. R*tfttt3ti*ft« 7 0 x*m 
tti£ix. £^I^I#S)i7 4trA'3. -ecotB^(4-^$ 
*l. -*l±^^I^iiftig|5 8 4;c7v5. Zix!C(4#®D 
/Ag«£8 6i*rtJ«8 8iJS£*ii. IftWU^tt* 
»JfcRS9 4!:ftft*n. S!P«E*4*9 2A^«S 
*Mt-§-&tfc|fE3*l. *1Sfll*SMARS:llJ*1-5. 
-*<Offl^f±ltiti«8 OSrft-CISI#CSJ|lifll*4Jt«* 

I . ftjgfW'ft 6*1 5 «t 5 CiTKfUfWB 7 4 & gib 




1 

[tttHft*<ottH] 

fcfflH *E9Jo T Hi*} U r nil R»j L TI 9 

WIBST- x^xAtt, Mft^^^A^BfP*** (operat 
ional features) frMmt&XlX^^Z. h\Z.£*)Wk<0 

5 *JWI8Sg Sr 5^^o^oty itt&ISP v * x 
flrE»«*>f y#-7*-;Mi* 

b) $iJ$/<7;*-*<D3g^^ 

4oi^x, neftn^gH:, i»E*s^iH»=-~:y h 

f^*»tt £ « ^i- h It nb iz t> tb fEi" -5 
[R*93] »**2^E«^*« J P*JW^-s/ hie 

s&E«»oT>r =« v i -tn^Bss-r 

b) *BBiiB^*S»***1-a»2 T>f = y fctH*«FK 

c ) W»«ftfP<o»«fc*||W»ff <0»«ftt4xt^ 

[11**4 ] I**«3fc:Ett^#«^ffl»M y hi:: 

d) /</uxft9iiLji!jt^1*»S:*^+S»5r>f ay 

**Wfe»rffl»^= 7 ho 

IB** 5 J *'^*fcffllW«:EffloTUJ*L, rft 
(cRiffl L r M 9 SrftfcH-*-* c <^ J; «7 »*ftco 



(2) W7- 9 2 2 6 6 

2 

a) ffrEXttUe^&^UA«)fi«fl[«:. £lft4H£» 

b ) ffllE#«fcHi»ri> b oflfrEtb^^iitsffi <b mf EH ae£ 
»fB*oifflE««l*i#^ 

«+Sfc»irJB2^^«#fS*«K±^Jt#ttS:ISft$ 

c) «tte#«^«»«ix KO»flF*«<oKSr«rE1*3£ 

10 -f*3tl;^SJ»aLn j/ h 0 

[»**6] it*rS5^E«t^*l;xStJfflia--^ h(c 

a) «rE3t«uie^fe^m*o««(i3&ss( r iafl[2«*ft 

BJ:<0«rES2IS«*^i8«litc— Sci-5tiSHrt«-A-5 * 
T\ WE*l*m»^6<OffiA{cWEW*<OfS-&iggS±T 

^^^C^Mfl 1 ^-^ ho 

[11*9 7 ] |R*4 5 KEtt^ftS^-fHWa.^ y h ir 

20 *5HT. 

ik^-frsafrEaBtt, 

fl-&«SSr!HS-t-^fe«)(cSfrE®2ff^-SK±JwlEe$ 
4xfc^SD/A^«»^»LT7 f ^^^«-A*SrSft 
^ixlwJ:oTfiJ»«Sr*ft**5ai»Sr^-C^ 
Zitm^Mm^^ y h 0 

[IS** 8] if*JS5iwE«^*« J l L »J«Ia.^y h;c 

*OfiH#Stoasffc;f±, *»A/DS5««S:«5«yi-a ^ t 
i:, WrEfS*ftB±SwEll*nfc3y/<u— *<^Hi*«r 
ti^oTf^ft, 

^hZbVz^^\^io\\^%n^mm^y h 0 
40 [18**9] MfcttO#ft«rtftU+6fcfco#*^*j 

it- o is t }m<vm9i%tm%\z%ti-<D! i zm lt*s 9 , 

IS f^*3is«« l# 5 fc ft <ot»fP#>f y ^ - 7 x - ^ ^ s 

J* IS L X ml Eft / * /u x cote 9 ig L ififfi f|HJ ffli-f S :^ 
50 mf-ftiz X o TJ8« Six* fifjE^ 9 L jsEflf cOK^filffi 



I 



3 

frffi^X^Zftm+UM^-y h 0 

im^M i o ] it*if 9 \zmm<o%m : r®im^~ y v 

BftEiftfl^ > 9 - 7 m 3MSi4 , $ 9 31 Uncoil 
MESS 1 ^3B*l#Jt«»^6^«rE±Ul*«**iJ:trt» 

mm 2 pr^j^ifMBa^b^iMrEAiBa*****^ 

BffE2o^lf|ggB^*fLTWESJW3.^y hi:io 

T4*.64x4 2^><om^m^&^ s xm^^ 
[§s*ig 1 3 ] es-*if 1 2 }wE«tcojte^S!i»3-- y 

hK&l^T, 

we* i ^r«¥i)?#it«s t me* 2 ¥u»«i««(o-t 

$}jx- y h 0 

1 4 ] 1 2 KE«teDjfc«*ffliip« y 

ffljE-^ ? ^ y d -t yj-wapa-- ? h tt, rtifBir y 7 h 
^7/ p ^ 7 i* & Wi" 6 EttBB & fB x . * co V 7 h * 
^7'/n Af4ffllE^Kf"l»i«*»<Ofi|»K3Efi:»flF 



(3) ffl¥7- 9 2 2 6 6 

4 

5 fc tf> CO h CO T*fc S ft^SJflpa n y h , 

im*m 1 5 ] is*3s 1 2 irE«t<o.*tg^a?j»^^ y 

hJZfc^T, 

WE**J4**^*- K**U (HrEftttlBSttv* 
h*V*- KS:#i"^3t;S^*jai3.^^ h 0 

WE-Sft«5ia^6^Mt)^^S:<*l±SL, lffiEa(ft«& 
10 H^^«ttttO#*lt*i-S(rE'^^0*MSr^-t-tO 

StJE*»ffi«^^co^EI±l*fS^J«tSL, ^{§^£ 
*(rE*»W***e>^«[Em*fB*S:J«BL, rcoff-^^ 

' < ^ * ^ ttSS J: Xim$ i" >M#*:f§ Sr iH*LT» 
h 0 

1 7 ] !S*II 1 6 {zE«^7tS^-$iJ»3.= 
hi^io^T, 

StlE3tSIHi*ii3^«*4rfltJEm 1 fcJ:U J «2g8^ 
flljf 3$|J J4 , ftjf a± I) |#a co ^ij ^ £ ^ ^ $ it -5 

[IS*^ 1 8 ] lf*il 1 6 JcE«^*«^-«J»3.= y 
30 hd&l^T, 

WE»2^*iK#«HSftKJ4, 

fij»**fk**sfc*jwWE*j»*a<o»j»T«w«^n 
.Ttm^jw^-^y h 0 

[If *Jg l 9 ] IS*rg l 8 S=E«036«^fB»a=. y 
hiw^o^T, 

40 WEJ*«*tt*SD/AaBHS**L, StrEMW^Stt 

Afttts : t *»iSt ta jfet^jWa^ y ho 
W^EWe>4xTfflrE«WSasifflfrWiS)-5 J: 5 iwtti^^n, 
50 Hifi-^SrSSifei-Sjaffii. 



5 

# t (f i xedOFF margin t h r e s 
hold) iwSSS-eiflE*«ttcOfiJ»Sr*'>$*Sig 

^V^1SL£Wi (fixed ON ma rgin 
threshold) tttfti-SiSSt, 

lt\ WE*iJt#K^ffit«rlEi#Ba^*<oi: fr^fij^i£(i 
RJTi-SiBBi:, 

£® ^ r i * ta it n , litre v * x ^ co m^MMA * 
aaat, 

*<3v*fc*attlzS(rE?iJf#K3tllt*»t-t-5iiet • £ 

t»*«2 2] fl}#«2 1 ^E«o*«^WIP3.= -/ 
h <0*Sfi»# g »^^*jSfe5Z^l , 
mrE*ii(Stt. ft* 

»a«»Rj£«t= (2X«»Kl x?jj*ft3) / ( (2 
xfitf#«3) + (*7jfe«xWflHtl) ) 

C CI iCL , 

£M£ 3 4i -fcft/ho * 7 ttffefettlt) 
fo££;h,;fci:#cofiJ*#) 

[§S*g 2 3 ] lit **f 2 0 KEft^ftit^fflW^ s/ 

w^^mhm x vM'jr s-fraiWEjaatt, i * fcft 2 y, 

±^*i[D/AaejjW»cJ:oT4*6ii5«««:lse«li- 
5^ticJ:9***ii5ci:Sr*«t+-5*i>fiJ»eft 

[0 0 0 1] 

CEB-fSfcco-e&So 
[0 0 0 2] 



(4) #PI¥7-9 2 2 6 6 

6 

aS^at^Bllft-Cffl 1 * fc**>f6tttt8r* L Tto e> 
co^ y h SrffiBftA-ra fcfclctt 0 ffin&+ft\z& < 

10 [0 0 0 3] fcSJt^SJW^L-^ htf\ -^^^D^n 

y hit, Wi;:^.— jf-7uv Ky>f"C*>5i*\ 

[0004] #<«03tm : P»jaj3.= y hit, # 
m*mw=-~ %(D/<ji>*m v m urn tmcm& 
5 ft * fc / x^eai- s is 

fcS&0#«^fM»«3/ hfrjSHi-^Ct fc*>SU 

fc<b£<, fcfcrtv^bbi*, y>f X^/<yu^^9igL3§S 
oJB«*T** 5 £ # lc , *cQ/</u*ft3&:fc J: wmmtk 

fc. 

[0 0 0 5] S6«wmtao*.5t, *<©lt*3fe« : F-WJ 

I", Sfc, ^#»^j?*tt«r»i-«flH4**SrLT^ 
ftT^ofc, (5tA/if<^3fe«^ft!lfllilrL- h^©j 

ffll^^iv h^aB^K(^ffi^J£|£ll(ri:oTiEai(^ 
ofc. 

[0 0 0 6] SC>JZ % »f!sA#«0ttM**-e#fc£LT 
BSlT**)ofc 0 *tt^»J»3.= y htt v Sb^lSSrfflS 

40 ^4?5 0 

[0 0 0 7] 

• ^. - f - 7 u y K !i ^^fff >f > ? - 7 x - 7, 

tit, Jtfll-T-WJWa.^^ h^^ftcORftSWfflJBIi^ffl 

50 [0 0 0 8 ] *«IJHco«l«0@Wtt, jttlt?-fl?]W3.= y h 



(5) 

7 

Xfc J: £>'*^($ / -f XKiSfcl v«6W*« *> * x A Srfflf * fc 
[0 0 0 9] *«WW$e>i-»J^ltttt, »ftefe*8£>' 

[0 0 1 0] *^PJco$blwteco@K)(i, /</u*j»9iE 
y * - 7 a wfijffi *^ Itifffi: J: otlR-C* 

[00 11] *«W(D*fefcteOBtttt, 

So 

[0 0 12] 

[0 0 13] rc0^^xA«^(i, v/^x^OJfeSsaSS 30 

eo8B8t;:<fcoT\ #lft5jfctf>*a>if * 

»««rlfcff+<D» 1 »*«»«>fi]»|tt Jt«i-« r t ^ 

CfiKESlxT^S. dixtt, ±fWatettTifctt»IW 
IT, $ 4x 5 MftfeftttftH $ *5 fc * T?*> 
3, Sbii, ^^»ar4JHU«tt, tf*«R:fcJ:UWtt 

3 fc tf>co 7, fi,iS5r g IftWCK^ i"5 fc^co > 

[0 0 14] »fts#^>*- 7 «fte0**T 
a^SrS^fc 9 . -tix-t'JUi. J * fcf* 2 W±«0fM 



*WJ|2P7-9 2 2 6 6 
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t>\ SISPa'^^ o fc *<oft (it 

[0 0 15] 1HWt#IHHoJ£|RSr«i«t5fc»J^ «ft 
liffiiSS * "Cm A £ ft* /u* tt , liiEt 5 > ^ * ^ y 

'<>\s*m 0 iS L*«<DjH»*±<D«fttt:te «fc tfjt¥tt / 

[0016] z<Dytm+mm^-~y hmm&jz&i*. 

IH«BIB'C«4 L fc y -f X/^u^ SrfHki- a ^ t !i J: 9 flj 
[0017] 

W< t*f-, *A****:+5fcftcoij|a^u>Xl 
4, 1 6tSrffft-*-5K#l 2«r*-*-5t(Oi:LT** 

2 tAA*-^y K2 4 SrWi"5tS^#^f y?-7x- 

[001 8 ] 12! 2 ar^Ba-f 5o JfeW^ftHW^^ 7 M 0 



(6) 



#08 ¥ 7- 9 2 2 6 6 



10 



t'-2»3 0*ai«i-Sfc»(Ofl|5gSr#LT^a o ttl 8 
fflftttlSrfTPfcAfw, S«^/^^7fet-^3 2£u 

yxi 6iwiniitao A3 o*j«tt> # 3 2ii. ftfirF 

HgffAny M Oilfcl 8 t^Pflw*SJ8S:WJtS^^* 
t5o 1*ttJ£;h,a^£«ft»3 4li, 3fe«T-fH»«y 
hi Oiil 8©WSraatfci#, c<07feMKfliffiWr 
*«^«!l»3Lny Mod, «tttt2 4<&fiq£& 

fl, ±«LfcJ:5a«*^S»fcttitli-6»fr^tt 

[0 0 19] H3JCI1, Jftfls#>f — 7x-7/^/u 
2 0/1^^ltl^ o »f^#>T V* — 73i-^/^yU2 
0*1, 3tifcO«iS^¥e4 0 1 211^^7^ n 
>4 1-5 2T-1*«f^tbn5SiaR*tSTNFTffifi 
**^&2 2£^A,-C^5 0 *fl*T*f 3V4 1-5 2 
ii. SJ»tt»«t«^5fc»^ail;Wft>f v-^-7*-*20 

T <f rr > — BS 



!HW*+*fc*0**^>f*-K (LED) fir^tf. * 

tw*HS1- a 3o^)glJ^cOA**— 24 a 2 4 b, 2 4 
c&^fro ***S2 6I1, £ij*cD3ocOL ED 2 6 
a, 2 6 b, 2 6c£^tp e L E D 2 6 a \* % mm* ft 
n*m&=--*s h 1 0^*5>Jxfct#^*jj%$ii. L 
E D 2 6 bfl, *«^IM»3.= y h 1 0/j5fcUWf^-^ 
±LT^*i:#Sw«**tL, 2 6 ell, XM+MftsL- 
v hi Oco^tm^^^ (I¥L<il, Hi 4t*i:« 

7^3>41-52fl, *-24a-24 cCBS 

h i o\z\^m^h^<(o^^mm^y'yB>^^m 



[0 0 2 0] 



1 COT^ 3 V 



LO <M»fr*-K 

DO WftfHt-K 

lrn w-aanffste 

HY h*f-ij->*ft& 
SEN 

ON *>JKg*— K 

OFF ^Bgt-K 

(DLY£#Kfl]l*S*lS> 

ONS 7>-> 3 v h?*f a K 

OPT ^/ 3 /^Ka^ 

MAR fttS&j< 
S C P 

DLY (*>**:«:;* 7) Btt*-K 



•■e- KiSEttfl>ttS- 



[0 0 2 1] jgfif*- K*3 iU^Xo /^•■e- K^lltf [0 0 2 2] 

E^^^?T7f^cor^^y4 1 -5 2 t*il6ICB8ig-t [^2] 
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(7) 



7 4 Z2 / I /j; - g I 



T-7 - 9 2 2 6 6 
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7^: 



LO 

DO 

LRN 
HY 

SEN 
ON 
OFF 
ONS 

OPT 
MAR 
SCP 
DLY 



WWW— KiWKRSftr 



_^»<£-C\ 

«EW©ONS 
ffittMfl 

WCSSHHB 



iStt 

WW**- Kd<iBW 



13 



± 

± 



(5»£*f K*"C) ffitt 



[0] 



[0 0 2 3] Ttm^SJW^^^ M 0# '/yA* 
-KJ Su> A**- 2 4 c 

24 a ^24 b t^ft^nfcdrtil. SEN, LO/D 
O, LRN, HY, ON/DLY, OFF/DLY, O 
PT, OPT, MAR^#7^^y4 5. 41/42, 
4 3, 4 4, 4 6/5 2, 4 7/5 2, 4 8/5 2, 4 
9, 5 O<0ffl-C«8H-*o A**-2 4 c^ff^ilfct 

K<D»lR4fctt'<5 y — *E3eot*{wA*SJx 
^-2 4 a *3£l>'2 4 b <OffE.it % 

-c . -t co * ~ a. — -> * -? J* & Ifc co A -5 1 > f 4 Mr eo y n. — 

ft K-XtT- $ ftfc ./ n. — Xg[ g {^fitr., 

[0 0 2 4 ] $ b iw5¥ L < fc . S E N r 4 a y 



4 5*i»lEi-5«SK^«fiE^A^$ixT^5 
& IK** ¥ & 4 0 # iftH •> * -r A <D fc ft a) £.fi| u 

fcfcSw. frM^MtbbMc 1-2 5 0<oxir—/u±-vft 
fc*l4 0 fc*MF™2 4 a*3j:U<2 4 btt, '^*1fctti« 
H 2/ * ^ jU go fc *a)*fL^¥iJ#u^/uSr#» "CIS £ 

ztitzmmm*. a**- 2 4 c^so^n^t 

[0 0 2 5] LO/D07^ny4 I £fcj*4 2fc#tJS 
i-*W»fP»R«tt*fc«i»ttfp^«IB^A**Jx'C 
^5t#, 3/ h 1 0(4, A**— 2 4 c#W3;h,S 

L, Jfeffi^iHWa-^y h 1 0^W!tt^*~ KT-feJUf. 
A^-2 4 cWSJxSt, 0»»j^*-KceJ9*^ 
6. K*tfc, *«^WJW3.= y I- 1 O^HSJftfls-ir- KT 
50 A**- 2 4c , WJKifls*- KlH?J !) SPw 



* » 
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[0 0 2 6] LRN7-f3^4 3{w«-JC-fS*TB«ffi^ 
A^£ixT^£<t 3fe«^fBW« y h 1 0 tt % 

WftRfefltSrRS-t-a. dO^SKo^Ttt, (211 it 

T#tttU«ir*tOI-4*.&4xT43 9 , mm*- K£*5 

■fli^s, hi 0(i»^18coSi:fI^i:MART>r = > 
5 OO^Srff^SlfT-t-K^JRSo LRN7>f3y4 

[0 0 2 7] HYT^3y44!:^t5t^f^y^ 
tf, 20%) fc/h£fcfc*-r y i/Xft- (fflitf, 5%) 
ij £fc{4 Moj 0^-flx^**^+-5 0 ^f^y 

[0028] DLYT^ay5 2 lZMl&-t& tB*8*IHii 
«K3e«fiE^A*f$itT^-5 4:**=H:, **?S2 0 
tt, ON7^f3y46 ( OFF7>f3>4 7SfcHON 

fcSi*f*Stfr£iv£^ (defaul t) iSKcojga:, 

**i"*o 5ci»^~2 4 a *3J: L>'2 4 b (i. A**— 2 

6^1^. 5t«^24a*)±^24b(i, gJi«P 
W<0*£ 5 ffi&JPJ:* «9 aii-fc*JIfttt«*^a4 0 £ 
*J»i"5o WTmvmmtiffflmtMj*- 2 4 c Srff-r^ 
fc ic <fc 9 a« 3 ft * 0 c <PilM tSfig £ ft o fc jiSE^Mii 

[0 0 2 9] O P TT>f 3>49 JC^i^aW^fig 
(option function ) /j-^^J $ftTV*£ t # IZ it, Sffi 



(8) 1#B8¥7-9 2 2 6 6 

14 

-24a*>±CJf24b tt, iftS^ffilW^- - y h 1 0 

(1, 2Sfcf4 3) *s«^*5«*h5J:5^»Sl«^ 
& 4 0 4:W»'*'5fc*iC«^61x5 o jSr3«D* 9 iS L * 
«ttA**~2 4 c SrjfJE-t-SCti^t 9a«-*-Snt 

[0030] ytm+mm^-^y n on, #'</u*«:ias 

feK, ftfcT-fflfiP^* h 1 0^, rjifr^—Kj i^S 
R7^ny5 0/j^Jti5, fcfcU r.(0 6fWB«0* 

So 4 5&IBfc^5ft^#JStt*«i^3» i f i f 

-t- K(CgS5fctf>KK#£ft5o Tfem^J^^-y h 1 

o^, mi o^-f>2 o oizM&-tz>&m&femm 

20 j»tar-*)5 i i 4*St5M A R7>f = y 5 ot*i: 
^ff*— KiZ*>St#tt. Stlt**¥a4 0li, ^rcot 

^ 0 C^Km^n, Jfe^SiWa-zij/ hi 0£, us 
SI tbfe* £ # S » t r ««« {zffifi ft # -e # 5 J: 9 i w i- 

[0 0 3 1 ] w^-C, H4£#Sg1-a o *^Kco^l-=p 
M^^hl 0^>i^y^fA60fl *«-T-*U»^ 

30 2 £^tr 0 ^7^6 011 jtS^SJ^^HO^ 

SLED (3B*^-f*-K) 6 4 tti^TV^^., zc7?7t 
^/u^HSijIESES!igB6 6^5>LED6 4{C«-LT«J&$ 

f±, -^-T ^ o^ot ^tv/^7A6 2 ^eJW^)TT?t!lflF 
i-So **^*--K6 4^J:o-Cffi»S4x3t«^l|iJ» 

il!wJ:9, h^*- K7 O^ioTISO 

40 )Atf-<<S5t-tSo -^^^n^nir ^ty^7i*6 2 

tftf^^SJR L fc* 9 if LifetJzfc i: fcTt^Vux 

[0 0 3 2] 
[S3] 



* » 



(9) 4#P ? B¥7~9 2 2 6 6 

15 16 

1 1 0 0 0^7 4ms 1 , OA 

2 2 5 1. e>ms 500mA 

3 SOOO'V^y 0. 8ms 2 5 0mA 

[0 0 3 31 MkOigbiSfttt, H9^»J»^-^>1 7 6 0 

O^tm^lli y h(reprate)#* [0036] iti&m/E^±2§ 9 2(1, 4 0(DiiffiA^ 
V^{c*fLTS*<0jIS:K^-r5w tJU; 9SJ$£4x 10 JKIWSfcfci;:^ ^o/Dtyt^fA6 2!z e fco 

So *J»/U-f->l 7 0(4, MK6 5±<OKMA6 6(1 Tfty»Slx5. r tf>4 O(0g2pfl6f4. t^f y^R£ 

(I^gg6 7±coff^-^$iJf^r5r tdJ; 9«»JSJx5o ^D^Dtyf^rA6 2 a>6<0fW»« *■(::£ ITTfiJ 

tT-^«Slttt, LED6 4(;:»+5«*#*iBtf*fcrt »^B»SrfT5*fiD/A*ft»8 6 B&Hftifl« 

(w^Ou^|ft95gL-iiftfc«tMi*^te^* t tSSfoSrSi «8 8 fc*«iT^S c *»^ia*J»*B8 4(±, £1«Jfc 

9 4*S6MlP*ft4»tlxtf4&<p^ 0 LED64i:^t tt*9 4ir*<om*S:«»i-«. A«lttt*9 4tt. ^ 

S«#*I4, ^;L*>4xfcJS»i (duty cycle) »^*flJ»«fB 8 4 ^&<7>«*(^««Sr*!|i«flEJB4*9 

x^^A(O^^Mtftfflftllcoraiw(i % ~jK(w h 20 ^-r^n^pir^i^v^^Ae 2Cibffefet8 

9, UkVMLm&tfmim-tZk* (E*WPlH^a»**L* [0037] SKA (4IW«S8 0*3±uq*fflJfc««9 0 

ttfflttHf±*<fca. #«^SJ»«y h 1 OH, fc, 8BB (A»^«*l»tt8 4*5 ±oe*»Stt: 

«ffl#«c»LT, *0W«#*«#*5iE««PlWt*liltt tt»9 4*r*tr) i^T*fi|#» 7 4 tt, y7h^x 

H£*fc*& Lfc» 9 £ La«Sr31«-r SfcfeOg *ft TfflW<0T-eW ^O7 p pt«>t62}:j:o xmmzti 

ZS-tlZo H 5 (1^7 7 7 1 te&Xf7 3 Sr^L, ^77 5— oo«j*S:^xS 0 C^«j5£(i % £^65SH:: 

7 1*3±Of7 3(i. -EMx-Pix* 9 if US*1 *3«fcU<2 13 ^fi-fiSr^L, oi^\ ftiS«ltH*g«S:?#5/c^(z 

*5(t5^^J«7 5*5it/7 7Sr^i" 0 ^M7 5a- y^fi^ (£ *T^f!»#g|i 7 4 ) <BW#«: g Sj^lwiSS-T 

7 5 c*>J;tf7 7 a -7 7 e (4H— W'</U*#«3HIBS: 5 fc*<0 h<DXfo% 0 »fftfe18«$:*3tU W»f££g 
«fO*S % ^M7 7a-7 7e{i 2 1 CDigjgJ; , 30 ftftKHS+SSgtf)^;*'^ A 6 0 0!>lbf|£|4, Hi h B 

2i»c056*jSat, 2^10«ffl«r«ro 0 1 2*siC/H 1 3(lHiS$*-C»(w»b< WWi"** •> 

[0 0 3 41 7* h^-fTl-- K7 0(4 % H*¥lH#Oh5 ^fA6 0li, LCDS^J£2 2, *-A^K2 4*i 

Vf-^V^S*tffi*7 2{w»aS4xTt^S 0 1 «tt/LED«^&2 6 l^ili-SS^g* fc^T'l* 

*-K7 0*>«««*«r, ^«fi|»«7 4(rflt»*n J:Vw*ie>(-BBii+5«ie(rl6oT, -^-r^p^ 

Sffiffi(i^Sli-5tOT*fe§ 0 £*r£fi»MB7 4f±, Dt^fA6 2 ^6«)Hl*Sr»^i-«fcA(-, L 

^ ^D^ntyf>^6 2/i^c03iiJWS^;iJSDT CDSEfilHlK9 6 (;: J: 9IEEb£4x5o =*-/*s, K2 4 

*H#^BS*fT5*«D/A«*»7 6 t % (4, L ED*S*S2 6(rJ: 9*«*ixfcT>f =i>*3± 

Sr*e>(r3l*±(f5fcA<0H*¥iJ»«HB*7 8 fcSrfll;*. 0 { *Ji^H*^*«t6t«OBfttR9 tt^e^-f ^ 
tl^o ±^£flJi#S7 4£>tb#fi, &]ffi6ASr&T 40 n ir j/^v^x A 6 2 (I A#3r^;t£ 0 LEDg^3M£ 

H*fiJ»it«»8 0!i4*.e^ *fc, &2&ttBfirS 2 6tt*(c«^fcJ: 9 4**»ftW»«**^-t-5 

T*IBpI|Cf«J#SB8 4 K &ixS 0 "Cfc9, ? o7 p ot^fy^fA6 2 ^€>^%fttU 

[0 0 3 5] HJfcfiWSBS8 0(4. ftWJt«»9 0(i * 4:4 A 6 t>W"C*a. 

-tcDtH.*S:ffc|M-5 0 »ttiJfctt*9 0(4. -7^d/d [0 0 3 8] off^H 7 *#HH-fi e ^-fyioo 

•fc yf'>^fA6 2<OW»cOT"C, HMB88 O^fctirtSi (4. L C D 2 2 t T>T 3 V4 1 - 5 2 t 3?™' " 

«&«ip«E«±S9 2A*e>ttjte$iiSiE!PfltffiW«« 5/ K 2 4 iiBBiei"5ft±G£^^ »J»Sr*+ t>cOT- 

£ Jt«i-5 0 l^ffijtttS 9 0(1 LED6 4 J: o THi 9 . Zil\Z i 9, 7-fa>41^52 ^fiBlS+S WiB 

JtS:ft*+ , S j><Oi L T , -v>f ^ nr/n-lr ■:/-fj->^*r A 6,. 95 I ^7- ^7"] 0 21:^1^. S E N7^ => V 4 5 



» » 
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So iLXs /d^7^1 OOfi^x^^l 04. 10 
6, 10 8, 110, 112, 1 1 4*5 J; OH 1 6 

fcii^i. (iS*coJIR*iJ:*t*Ltf) T*^-24 b £ 

LO/DOT^ny4L 42, LRN7-Y ^>4 3, 
HY7>f3>44, DLY7-f 2$5& XfO P T T 

>f a>4 9 3 **i68cHiSTS*ffi 

t(0/n^7^(l 77y7"l 1 8{Z^oTA^^-2 
4 c*Sjf*llfc^if9^SrBV\ A£*- 2 4 c#Jf £ 

bits* 

[0 0 3 9] H8Sr#ffli--5 0 7°d^7A1 3 Oil, * 
3 1 3 4, 1 3 6*5<fctM 3 8SrW1-£<D 
"C\ fttS*^#S4 Ofc^SftSfllM^ ^f ^/l 3 2 
"C0>±#&*fc3r—2 4 a fcSV^tt^T" y/l 3 6T?cOY 

4 OfcctO'l. 4 2i:J:ot, ir^i^felKSrtSS^iit 

[0 0 4 0] H9Sr#BBi"So -CJCfl, /^/u^SJW*? 
f>l 7 0(1, ftS^SJW^ j/ h 1 Ofl>»lfls£, 

5 0 gl 7 U/u-h (rep 

rate) XVlsfiZ. fctitf 5 0 0 « ±0£*(0 fg 

^CT\ !i 7V- hjt/frv^oBStfS. SffL^y /u- h 
y/l 7 6^^ol^T, /D^^Ji/u-^^y^ 

h# ^V-^TJs-tcot 7°o ^^intt^^y 

7*1 7 8C:3JI^, 1 o^jfe'*/u**tH>j£-fra, 
t?, t> t , 7>7 :y 7" 1 7 4 i 1 7 6 (D ]) 7" b $ > 
#»ft)iS'>^fA6 2^-exf ^o/n-irs/tfizBB*-*-* 
ij^y^^m^^x^- Yy3-TX%Vr£M\\f. 9 

[ 0 04 1 ] O^:, 7,7^1 8 Oilfc^T, "/n^/ 

v * {is atftwes'^* tfmmmm ft iz m wis it £ n 

If, 7 J D/5^fy^l8 2^ ^CT\ JfrL 
^lO*llJ|$iLr^ /f'y7'1 8 4, 1 8 5*;j;t>'l 8 



(10) »?7- 9 2 2 6 6 

18 

6 fa, *45^/^SHfti([ (pulse count 
events) 'HMil, Xr^/ 7° 1 9 4 , 1 9 5 *> 

fy/194, 1 9 Sioitfl 9 6<0»iRB\ ffftSix 

gfllfcb, ^o^7^7*;/l 9 4{w»fT-t"* 0 
1)L, 2OC0ig^/</U7^§<It7te, /D^7Att^ 

fy/l 9 SKBHrt'So tU 3o0)£jgS/*/i/*&g 

m t /c e , 7*0/7^77/1 9 6ji^ni--5o 7. 

10 77/1 9 4, 1 9 5*5^19 611. !I7°1/-M') 
^*£3o</)gft5fg};:H3£U ^ixicj:^, 35<<D* 

we 1 1) j wm& ^«-Lr»j»$na e 

[004 2] ^fy/194m>tfi, 

9 v * *saE*»r n L , i «? /h $ v 7 >n^ 
-KA<7Mfi^n3?£ixTir h£ix*o 7fj//195 

J: 9 'h $ i \ L^tS*S»©7^yA3-KB^){jtt755 
20 IXL&ZtiX'ty h £;fx£ a ^7j//l 9 6iwl6^Tfl. 

4, 19 5*5W1 9 6(r^^T, 7"n ^AfiXf 7 
71 74CI^ ^77/1 74^17 6T/ti$il^ 

7*19 4, 1 9 5*5^0^1 9 6"C*S?tStt(Z*iry h*4x 
5<73T\ ^7^174M76 £$fr;i<7)/u— /fit, 
*46*fT*BSrfcS. ^r^SSS. ^77/1 7 8l:*J 

[0 04 3] «4#B{c«K<*/</i/^SrS3tLfcl*lw 
{1, /p^7A(i7,77/l 8 4, 1 8 5ioJ:{^18 6 
SraiSLT^T-y/l 8 81^31^, t^fj) x^^ffi 

^77yi9 0{:^pt, y/u-h^^^ci^ft 

jg1-^7t<^^7^ 7 7 p l 8 8{cM^,r tSr«m--r^fc 

40 [0 04 4] 7,77/1 8 0^jHo7t<t£, 

^?&sg«54x4^ixtf, /n^Ai^fy/l 6 0ir 

I6 2i:fc^t t (t)L, ttl 

6) t *7 'J ->^R^(I^(£: CTftffl L $ 1 ^ttfr y -t y 
bi-^D, X7--7 7/J 6 2cOtg, /u^Al^f//! 
'4i;g7j, -41(1. SiJco.«t» if£gj [S?ll$.-^:?-Ti^ 
t^"e*>5. 7 8^ttofc>Wc03t/*^^cOig 

50 (3£ff ^Si^-CfoS* 'i/-fyi70tt ( W^jSL.^O 



(11) 



7-92266 
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«ftttfc«trc* #«xfM»« * hi Oco 

[0 0 4 51 me it, 4l<0&&'<'\'X{ZS.iX* UK) 
ft*9*<l*«L"C^5IB-eo^/U^JiJ 1 6 30^77 
Sr^i"t>^'Cfc5o ^^16 5bll 7^/A3-" K 
A(7)yr^IH 6 7 a(wJ:^gi£NFraS:^o 0 /<yu* 
165c(l 7>^^-KB^v>'>7^Iil6 7bi: 

KA + B^v^SSi 16 7c i:<fc5«]£l$IB«:i#o 0 
NFBtiaiiS* 167a-cli $mm#)tefi<4 $>?B 



20 



[0 0 4 6 ] Ml 0S:#P3-r5o Ii^ffi^fy2 0 
<t0 e 8 4O«»S:IWL, 9 4 cotti A Sr/IH' 

10 Jttt*9 O^HIASdet «-±0*»*iLT^a o 

[0 04 7] «W*ftA s ttUlS^4*«itf, *#^T£ftJ» 
»8 4<0#J» ( r^*J»J ) *K 7,7^2 0 4« 

* 8 4 <7>mmK Wlffli:l«ot^tt^*)5tfc* 

20 [0 04 8] 
[*4] 









m 


2 


1 5x 


1. 


0 


3. 


0x 


. 3 


1 0 x 


1. 


1 


2. 


727 x 


. 4 


7. 5x 


1. 


2 


2. 


50x 


. 5 


6. 0 x 


1. 


3 


2. 


308x 


. 6 


5. Ox 


1. 


4 


2. 


143x 


. 7 


4. 286x 


1. 


5 


2, 


Ox 


. 8 


3. 75x 


1. 


6 


1. 


875x 


1. 0 


3. Ox 


1. 


7 


1. 


765x 






1. 


8 


1. 


667 x 






1- 


9 


1. 


579x 






2. 


0 


1. 


50x 






2. 


5 


1. 


2 x 






3. 


0 


1. 


Ox 






3. 


5 


0. 


857x 






4. 


0 


0. 


75x 






5. 


0 


0. 


60x 






6. 


0 


0. 


50 x 



[ 0 0 4 9] 7^-Vf2 0 8 -Cf±, ^d^AH, 
Jttt»9 4*s*>'*jB^5**S:Bi i l9o *y*MSa*5ri* 

9^^y«i (a*»*SMAB asn-u-ou) x-Aii 

[0 0 5 0 ] ~-)5 , fe L *»Jt*MJ» 9 4 * y *t»-C** 



BO 



*r y / 2 1 6 T1ftfls&WB«:«KR3£ L , ^d^2 

1 8«:fi6oT***S-ra« ^7*i/7 P 2 0 6, 2 0 8*5j;LK 

2 1 4 It. *ftfitK-S9 4 /r^y^ffii:g!J to* *T- 



(12) 



#RI¥7-9 2 2 6 6 
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[0 0 5 1 ] rcT\ 0 2izM5. t>U M 

tott#ttlil£ixfc&, /° /9Att^fy7 p 2 2 0 fc 2 

2 2izittp e ::tit *«?^^^(is 

f§»7 4l4, 7>f i//2 3 8«CttoT5affifCgBSpTlg 

( 0 0 5 2] 
[*5] 

HP & « - K a 



22 



0 
1 
2 
3 
4 



" " v> 1 / 2 
<?>l/4 
1/8 
©1/16 



[ 0 0 5 3] 7'd^7A|^7^2 2 4 Jzil 

tx*fki-*****:rtit***5 0 cwtt'j>i4 t fttrte 

ffi9*«f»i-5fc*IIfi 1 fen^ * s ry?2 2 6 SZtJ^ 

Smar flS/H* 1"</U) "CfctUf, -fufyMlL^v? 

2 2 8MiI^ t:-e, B^KiitSrBI^Sfcfei^ « 

5, /p^AlttO^a^ 2 3 OiHtoT»*+ 

[0 0 5 4 ] {> L . R*t(I*»Jt«« 9 4 

0. 5) ^5^SrB8 9o -till, fiSfn^ffi^v^-r-^6 
0^l«*lEl*;w|g#«r^i'CL*5*fll*-C % fiW»3J!(S 

^i/2 (i-4fc*>0. 5) T*£imj4\ 

7^-7^/2 3 41^31^., i-flj^att^u^/u^ 

3 6*;::tet*T, 9f*kWft(Oltib\z % /n ^7.m4«iMSS 

(4\ /b/7^t^2 3 8 MiD/Ag: 
«MS7 6coMt*jffl:<7.)iii|S{iJ:o-c, i^arfllfWG" 4(0 
?i]^-tcoii$(o(iSco i / 2 s Tsf 6n<b, f ? 



(cs!9 , *»prafii»»8 4<o«»U'</Msa»$ix 

5, Z<Dmm*. *»*tt«9 4S:IIV*7Jci-4fcat) 
Officio t*T, • *1S-S*(Oftaw3otf)*> 
#tf#*7 7 ^BBS-rS 3 OXf 7 /TlTbil^), L a> 
U ^fy/2 3 6l:fcl^ JMHEK^S i^U^i: 
fllfr^ix&i:, 7 p n^7A|j:»(^IS:^r 7/2 4 

[0 0 5 5] ^77/2 3 4, 2 3 6:fcJ;tf2 3 8f4, 
10 ->*7i*6 0<o±fiJ»S:5l#TJf-5t*^^i ^Sr 

4 * 5 ffiff n*> J&»«:*4 5 fc * fc , 5 S»r-fT*?tt -5 , 
— ^f77 P 2 2 2, 2 2 4, 2 2 6*5*0*2 3 2 
J4> MltRS9 4^t7t5itil!)iSL, ^ffifiJ^t 
4:31 £ Tff 5 fc«>*>» 2 ^-■^Sr»flt-t"-5o ±ff]*#<7} u 
^ (StH»a5*) t ftflS^IHW^- 
7 h 1 0<Oftff*»oiBS:**afc*oJi«t LT/Bi> 

[0 0 5 6] Hi l &#RH-ao eSb^l^K^— ^> 
20 3 0 011 L RN7^ n yC^f^f f M^jfgt 

mm*.-*, b 1 o^w«:tta*«»jL. 

U ^ Lt, ^rA6 oco^ig^fij^^fE^^^-r 
So ^r-y^S 0 2iCjo^T, LOW*#*T*£*Lfi c 
*<D&* /f7/3 0 4CfcPT, /p^7i*(4, 7v^i 
^~2 4 cdSff$nfcA^^«rKBBT-5o -iitt, *H 



^7hl o^tffff^-fy^^Tt^f^ 
3 0 6(401 2iZ**ixT*J0, »««8Hrj3^T0. 

•7^3 0 8^31^, IH^i^^ii^, ^cofg, ^ 
7y/3 1 0{w*5t^T, 7 p p^9A|4A* j *~2 4 c* 
If S4xTt^^5^S:«Ba-*-* e Cix(4, *«-T-SJ^^. 
^j/M 0^IK)f-i^-f^3 1 2©Hff*ttSciEL 
<RS**bfc^*5^S:B5 9 b<DX*fo% 0 ^-^>3 1 2 
(401 3ic^$nx^9, «RW*a{w^t4S#igK3feSr 
j§f±ti-^fc^ii/^xA6 0<Di¥i|»SrBHii-5 fcOT 
40 ^7^(4^X7^3 1 4 {wil*. iif^K/^ 

ftlia*¥ia4 0ir«^$ti, 3 8*iEjg 

eOUfi 1 *- K»fPtta«3aoTjft*r L , 'U— T / 3 0 0 
*yp : y ^316 «wtjtoT»*B-t-« 0 
[0 0 5 7] HI 1 2 S:#Hl-r§ 0 fff:f/U»f>3 0 
6(4, 7>7 7/3 2 OiwctoT^$n-51*a«3l|cofc^ 

77 7/322 scttot , (5iffifli»aj 7 4 c/;;) ± 

mm*\ D/AS*»7 6^»*fiWB!iJ;9, ift^cu- 
so y/:S2 4^jJgA, /u-^ y 2 0 0 IcffioTSBitls *-»3r 
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tutu 'Ammotztbiz, mft&ftfro. 3±9*a> 

tf, /D^7^7y/3 2 Si-si*, 

(^61:^7-^3 2 5 Mat*, /u-^v 2 0 OCtEo 

U ftfftM8#0. 3 £9'hT-^mif, 7a?7j*n 
2 8ioltf, ^r^7 P 3 2 8Til, 7°d^ 
-M4±.fijf#as, fttt^rMW^y h 1 O^iijEB^fc 
fcK&Kft^ftfls (defaul t ) S/hffiJ: 9 fc, S 

ffiJ: 9 fe*#tt*itf, /p^^fy^S 2 3icg 

*»*S0, 3 J: 9 'Kt?**utf* /n^A^yp^s 
3 2iw*5^T, vu-^^3 0 6^e>ifeJtmL, 
3 0 0 8{w5I^ 0 

[0 0 5 8] ^f^3 24i:Iot, t>U »ff**S 
#0. 3 ±9*-eft*tlxtf. ^^7^77/3 2 
l«3Jt*. D/A««H8 7 6^«Sa[EHfiicJ:o-C. ± 

^ -7^3 2 7 Kit*, /u-^>2 0 OKtEoTSrU* 

3 £9'J^fctt*ltf. ^^7^(^7-7^3 2 6 Kit 
*, ±*MW*1 ^^y^«:«t5l#T»f6 

ffefetSflSO. 3 J: 9 'KC*>*Uf , 7a?7j*if?ai,9 

3 3 2i:*>i^^-fv3 o 6^e>Stitur^— ^>3 

0 0^fy^3 0 8l:»fift«o *fft^S^-^>3 
0 6(t «i^*1S^«f:ttaT-eo. 3J:9*fc*5* 

[0 0 5 9] (11 3«r#J8i-* 0 Wtt^B^— ^->3 l 
(2 xflMflil xfitf#ffi2) / ( 

[0 0 6 1 ] ^LT, D/A«7 6J::*H-£t v** 

[0 0 6 2] Ol T^n '/v ^fi^o y 3 6 2 T'U 
- y 3 1 2 & J* it Hi "C . * r y 7/ 3 1 4 "C 'U— V 3 50 



(13) #BB 5 P7- 9 2 2 6 6 
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^3 4 2iC*5^T, ^D^vAiiSJ^^SrH-^L, ft 
fMM£tf s 2. 0±9*"C*>a^5^SrKB-*-5 o *>U 
»ffcfe»#2. 0 J: 9 *T*>*itf , *UftfPSr»a+6 
4ftffl5wfc9 , 7^ 3 4 4K:teV*TwG> 

^-f>3 1 2Srft*tHiSJ:9t»tTU, ^ry7°3 1 
4T/^fy3 0 0i:St>'A6o t>U ttffefett*S2. 
0 ±9>Ke*>ixtf, 'fuyyM'tXTy'fZ 4 6 Kil 
10 *, fbtf^r^O. 6 ±9/h*^^*»«rKMi-S 0 fc 
Lift^lS^O. 6 ±9'h£*t*Ui. ftUPKif^SrJUSI- 

AB. /^f > 3 0 0 t«$it^)/:^(;y o ^34 
feU J£*tK, iMfrMB^o. 6 J: 9 /KCfc 
ttfttf, •7u? i 7j»\m : ry'7Z 5 OJwit*, ttftefelB 
*>2. 0<fc9'h£<* 0. 6 <fc 9*#v^5^SrR|ffli- 

6o t>u »ffrk»*so. 6 <^ 2 . o^n^tt-eftt+it 

11 ^-fy3 0 0, 3 0 6*5±153 1 2^B8i"5H-ft 
20 HUP:/* j,$r 3 4 S\Zfah>0 o t> L , ^Mic, SJf^lS 

y^3 5 2 tit*., ^fiJ#«r "-t<0 
fg, 7fy7"3 5 4 izm^X. 7* ? 7 J*VtthQF&®1S 
2. 0ic^Ll^^^S:KPn1-r^ e -fcL, mVEMW 
2. 0-e^itixlf, /D^i^l^fj/ >^3 5 6trJi 

7/3 5 21:1^ fiJ»«r* e>^iai»JtJn*-«:5, fc 

30 *|ffR]|;u-fy3 0 0Srl»T*-fr*fc*ic % /o^ 
Afi^oy^ 3 4 8«CJttPo ^f77 9 3 5 4!:Iot, 
t>t, »^A»35 S 2. OJw^LJtiltf, ro^Ali^ 

* [0 0 6 0] 

(2Xfl|||83) + (*7*»XflJ»ttl) ) 

- (1) 

QQ\zm%« /^fV3 1 214, «Wtt«^*|jS&C*3l^ 
40 TifiJ^ftjgft^ixS*:*, teJ:^ W*Ol*s^$ 
(Silf, Sim^^O. 6dr2. oa>BB^fe-5 

[ 0 0 6 3 ] m 1 4 Sr#BB-*--5 0 *^P^I4, 7 7 ^ -< ft 

E D*S*a 2 6 Sr/r L Tfiffciia b«0-efe 9 , /u-f- 
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